In 1979, evidence was produced by Topping This technique is time-consuming: preparation of the set of dilutions and measurement of the reaction rates takes a minimum of 2h of concentrated labour, followed by tedious mathematical treatment. This work has tremendous promise but, for the studies to reach their full potential, large numbers of analyses need to be carried out and so some form of mechanization was urgently needed. As a first approach it seemed reasonable to separate the dilution step from the kinetic measurements and mechanize each independently. The present paper describes the construction of a dilutor, which automatically prepares 25 dilutions from a single sample of serum. A stopped-flow/flow-injection system was proposed for the kinetic measurements; this has been constructed and is at present under evaluation.
Subsequent studies (to be published) on a wider spectrum of diseases confirmed these findings and strengthened the view that the different categories have an important bearing on disease processes and probably have diagnostic and prognostic significance. The studies undertaken so far have involved the ability of zM to bind trypsin. Additional, unpublished, evidence suggests that studies involving the supplementary use ofother proteolytic enzymes are likely to add considerably to the clinical usefulness of the studies.
These seven categories of 2 M were identified by measuring the ability of a range of dilutions of serum to inhibit the activity of bovine trypsin. A series of dilutions of serum in Tris [tris (hydroxy methyl) methylamine] buffer was prepared and trypsin added to each dilution. After incubation for 10min or more, the hydrolytic activity of the trypsin was measured by adding an aliquot of each dilution in turn to a substrate containing NBenzoyl-L-arginine ethyl ester (BAEE) and measuring the rate ofabsorbance change at 253 nm. The rates obtained are believed to be a measure of the rate of partition of trypsin between circulating proteinase inhibitors. Plots of the rates obtained at various dilutions have a consistent form in which four rates can be identified; variations in this partition profile provide the correlation with disease states.
This technique is time-consuming: preparation of the set of dilutions and measurement of the reaction rates takes a minimum of 2h of concentrated labour, followed by tedious mathematical treatment. This work has tremendous promise but, for the studies to reach their full potential, large numbers of analyses need to be carried out and so some form of mechanization was urgently needed. As a first approach it seemed reasonable to separate the dilution step from the kinetic measurements and mechanize each independently. The present paper describes the construction of a dilutor, which automatically prepares 25 dilutions from a single sample of serum. A stopped-flow/flow-injection system was proposed for the kinetic measurements; this has been constructed and is at present under evaluation.
Design of the dilutor
The range of dilutions required is shown in table 1. The spacing of the individual dilutions has been varied in order to concentrate the maximum number of points at the inflections of the plot. This rules out a simple mechanical approach, so it was decided to operate the device under computer control.
The measuring component consists oftwo syringes(figure 1), the pistons of which are propelled by screw-threads driven by 0  0  400  5  395  2  10  390  3  15  385  4  20  380  5  25  375  6  30  370  7  35  365  8  40  360  9  45  355  10  50  350  11  55  345  12  60  340  13  80  320  14  100  300  15  120  280  16  140  260  17  160  240  18  180  220  19  200  200  20  220  180  21  260  140  22  300  100  23  340  60  24  380  20 Totals 25 tubes 2.87 ml serum 7.13 ml buffer skewed teeth of 20 mm pitch, which is driven by a pinion with two opposed teeth. The pinion is mounted on the output shaft of a geared synchronous instrument motor of 30r.p.m. output (supplied by McLennon Servo Supplies Ltd, Camberley, Surrey, UK). Also mounted on the gearbox shaft are a pair ofmagnets of a Hall-effect switch, which signals the control electronics to interrupt the power-supply each time the pinion makes a half revolution. Working in conjunction with this is the dipping mechanism (see figure 3 ). This consists of a crank-operated slide driven by another geared instrument motor and also has a Halleffect device to arrest it at the top of its stroke. A bracket mounted on the slide holds the two delivery tubes 3 cm from their tapered tips, which are dipped below the surface of the diluted mixture after each delivery in order to remove the last droplets. The dipping mechanism is mounted in such a position that the tips ofthe probes lie vertically above each cup presented to them. Figure 8 shows the plot of serum volume delivered against tryptic activity. Bearing in mind the vagaries ofthese particular reaction kinetics the results are quite satisfactory.
As mentioned earlier, the second phase ofmechanization has involved the construction of a stopped-flow/flow-injection system. This is now under evaluation and will be the subject of a later paper. 1983 . The programme will be on aspects of electroanalysis relating to biomedical, environmental and industrial sciences. The methodology and applications of the various electroanalytical methods will be emphasized, and especially the use of amperometric and potentiometric membrane and membrane-clad electrodes, gas sensors, polarography. Development, operation and mechanisms will be included where these relate to electroanalyses in the theme areas, including enzymes and substrates.
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